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In the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 

Please cancel Claims 1-5 

6. (Currently Amended) A system comprising: The ayatom of Claim 1, further 
compri s ing: 

a first light emitting diode having an epitaxial structure comprising an active region 
sandwiched between an n-tvpe region and a p-type region, the active region configured to 
emit light that is at least 50% polarized along a first polarization orientation when forward 



biased: and 

a microdisplav disposed in a path of light emitted by the active region from the first 
light emitting device: 

a second light emitting diode having an epitaxial structure comprising an active region 
sandwiched between an n-type region and a p-type region, the active region of the second 
light emitting diode configured to emit light that is at least 50% polarized along a second 
polarization orientation when forward biased; 

a polarizing beamsplitter disposed in the path of the light having a first polarization 
orientation emitted by the first light emitting diode and light having a second polarization 
orientation emitted by the second light emitting diode, wherein the polarizing beamsplitter 
combines the light having a first polarization orientation and the light having a second 
polarization orientation; and 

wherein the microdisplay receives the light having a first polarization orientation and 
the light having a second polarization orientation after being combined by the polarizing 
beamsplitter. 

7. (Original) The system of Claim 6, wherein the first polarization orientation is 
orthogonal to the second polarization, orientation. 

8. (Withdrawn) The system of Claim 6, wherein the polarizing beamsplitter has a first 
entrance surface, a second entrance surface and an exit surface, the first light emitting diode 

-2- Serial No. 10/804,314 

I- ; 



PACE 4/16 * RCVD AT 5/14/2007 8:51 :58 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/4 * DNIS:2738300 * CSID:408 082 8210 * DURATION (mm-ss):06-16 



05/14/2007 18:05 FAX 408 982 8210 



SILICON VALLEY PATENT GR 



©005 



being coupled to the first entrance surface and the second light emitting diode being coupled 
to the second entrance surface, the system further comprising: 

a concentrator member having an entrance surface coupled to the exit surface of the 
polarizing beamsplitter, the concentrator member having an exit surface that has a smaller 
area than the entrance surface of the concentrator member, wherein light from the 
beamsplitter enters the concentrator member through the entrance surface and is emitted from 
the exit surface of the concentrator member; and 

a wavelength converting element coupled to the concentrator member. 

9. (Withdrawn) The system of Claim 8, wherein more than half of the light that enters 
the concentrator member through the entrance surface is emitted through the exit surface of 
the concentrator element. 

10. (Withdrawn) The system of Claim 8, wherein the concentrator member is a 
compound parabolic concentrator. 

11. (Withdrawn) The system of Claim 8, wherein the concentrator member comprises a 
transparent element coupled to the polarizing beamsplitter, the transparent member having 
reflective surfaces that define the exit surface. 

12. (Withdrawn) The system of Claim 1 1 , wherein the reflective surfaces are formed 
from a reflective material overlying a portion of the transparent member. 

13. (Withdrawn) The system of Claim 1 1 , wherein the reflective surfaces are formed 
from sidewalls of the transparent member. 

14. (Withdrawn) The system of Claim 8, wherein the concentrator member is formed 
from a cavity within a solid body. li 

15. (Withdrawn) The system of Claim 8, wherein the wavelength converting element is 
disposed on the exit surface of the concentrator element. 
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16. (Withdrawn) The system of Claim 8, wherein the wavelength converting element is a 
phosphor layer. 

17. (Withdrawn) The system of Claim 8, further comprising a polarizing element 
disposed on the wavelength converting element, wherein the wavelength converting element 
is disposed between the polarizing element and the polarizing beamsplitter. 

1 8. (Currently Amended) An apparatus comprising: 

an epitaxial structure comprising an active region sandwiched between an n-type 
region and a p-type region, the active region configured to emit light when forward biased; 

a non-absorbing polarizer coupled to the active region, the non-absorbing polarizer 
transmitting light having a desired polarization orientation and reflecting light that does not 
have the desired polarization orientation; and 

a means for r andomizing elem e nt coupled to the active region and the non-absorbing 
polarizer, the means for randomizing element-positioned to receive light emitted from the 
active region before the light is received by the non-absorbing polarizer and to receive light 
reflected from the non-absorbing polarizer, the means for randomizing elem e nt at least 
partially randomizes the polarization state of the light; 

wherein the non-absorbing polarizer and means for r andomizing e l e m e nt are 
configured to preserve the overall radiance of the light transmitted by the non-absorbing 
polarizer with respect to the light emitted when the active region is forward biased. 

1 9. (Original) The apparatus of Claim 1 8, wherein the non-absorbing polarizer is a wire 
grid polarizer. 

20. (Currently Amended) The apparatus of Claim 1 8, wherein the means for r andomizing 
I' e lement is a wavelength converting material disposed between the non-absorbing polarizer 

and the active region. 

21. (Original) The apparatus of Claim 20, wherein the wavelength converting material is 
a phosphor. 

22. (Cancelled) j, : 
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23. (Currently Amended) An apparatus A light o mitting diodo comprising: 

an epitaxial structure comprising an active region sandwiched between an n-type 

region and a p-type region, the active region configured to emit light when forward biased; 
a non-absorbing polarizer coupled to the active region, the non-absorbing polarizer 

transmitting light having a desired polarization orientation and reflecting light that does not 

have the desired polarization orientation; and 

a randomizing element coupled to the active region and the non-absorbing polarizer, a 



substrat e , - wherein q surfac e of the substrate ia a rough e n e d surfac e that scatt e r s- light and that 
is dispo s od - between th e non - absorbing polarizor and th e activ e r e gion , the randomizing 
element roughen e d surfac e positioned to receive light emitted from the active region and 
reflected from the non-absorbing polarizer, the randomizing element r sttflhene d - fiurfac e at 
least partially randomizes the polarization state of the light * wherein the randomizing element 
is a roughened surface that scatters light; 

wherein the apparatus is a light emitting diode that further comprises a substrate, 
wherein a surface of the substrate is the roughened surface that is disposed between the non- 
absorbing polarizer and the active region . 



24. (Previously Presented) An apparatus comprising: 
an epitaxial structure comprising an active region sandwiched between an n-type 

region and a p-type region, the active . region configured .to emit light when forward biased; 

a non-absorbing polarizer coupled to the active region, the non-absorbing polarizer 
transmitting light having a desired polarization orientation and reflecting light that does not 
have the desired polarization orientation; and 

a randomizing element coupled to the active region and the non-absorbing polarizer, 
the randomizing element positioned to receive light emitted from the active region and 
reflected from the non-absorbing polarizer, the randomizing element at least partially 
randomizes the polarization state of the. light, wherein the randomizing element is a 
birefringent material. 

I; • 

25. (Withdrawn) The apparatus of Claim 18, further comprising: 
a transparent member having an entrance surface coupled to the active region to 

receive light emitted by the active region, the transparent member having reflective surfaces 
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that define an exit surface through which light exits the transparent member, wherein the 
transparent member is shaped such that light emitted from the active region is directed toward 
the exit surface; 

wherein the non-absorbing polarizer is coupled to the transparent member and is 
positioned over the exit surface and the randomizing element is disposed between the non- j 
absorbing polarizer and the active region. 

26. (Withdrawn) The apparatus of Claim 25, wherein the transparent member forms a 
compound parabolic concentrator. 

27. (Withdrawn) The apparatus of Claim 25, wherein the reflective surfaces are formed 
from a reflective material overlying a portion of the transparent member. 

28. (Withdrawn) The apparatus of Claim 27, further comprising a dielectric layer 
disposed between the transparent member and reflective material. 

29. (Withdrawn) The apparatus of Claim 25, wherein the reflective surfaces are formed 
from sidewalls of the transparent member. 

30. (Withdrawn) The apparatus of Claim 25, further comprising a dichroic filter disposed 
between the randomizing element and the non-absorbing polarizer. 

3 1 . (Withdrawn) The apparatus of Claim 25, further comprising a second non-absorbing 
polarizer, the second non-absorbing polarizer being disposed between the randomizing 
element and the active region. 

32. (Original) The apparatus of Claim 18, further comprising a microdisplay disposed in a 
path of light transmitted by the non-absorbing polarizer. 

33. (Original) The apparatus of Claim 32, wherein the microdisplay is a polarized 
microdisplay. 

34. (Original) The apparatus of Claim 32, further comprising: 
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a second epitaxial structure comprising a second active region sandwiched between a 
second n-type region and a second p-type region, the second active region configured to emit 
light when forward biased; 

a second non-absorbing polarizer coupled to the second active region, the second non- 
absorbing polarizer transmitting light having a second polarization orientation that is 
orthogonal to the polarization orientation of the light transmitted by the non-absorbing 
polarizer, and reflecting light that does not have the second polarization orientation; 

a second randomizing element coupled to the second active Tegion and the second 
non-absorbing polarizer, the second randomizing element positioned to receive light emitted 
from the second active region and the second non-absorbing polarizer, the second 
randomizing element at least partially randomizes the polarization state of the light; and 

a polarizing beamsplitter disposed in the path of the light transmitted by the non 
absorbing polarizer and the light transmitted by the second non absorbing polarizer, wherein 
the polarizing beamsplitter combines the light transmitted by the non absorbing polarizer and 
the light transmitted by the second non absorbing polarizer; 

wherein the microdisplay receives the combined light from the polarizing 
beamsplitter. 

35. (Withdrawn) The apparatus of Claim 32, wherein the active region is a first active 
region in a first light emitting diode, the apparatus further comprising: 

a second light emitting diode having a second epitaxial structure comprising a second 
active region sandwiched between a second n-type region and a second p-type region, the 
second active region configured to emit light when forward biased; 

a polarizing beamsplitter has a first entrance surface, a second entrance surface and an 
exit surface, the first light emitting diode being coupled to the first entrance surface and the 
second light emitting diode being coupled to the second entrance surface, wherein the 
polarizing beamsplitter combines the light emitted by the first light emitting diode and the 
light emitted by the second light emitting diode; ^ s 

a concentrator member having an entrance surface coupled to the exit surface of the 
polarizing beamsplitter, the concentrator member having an exit surface that has a smaller 
area than the entrance surface of the concentrator member, wherein light from the 
beamsplitter enters the concentrator member through the entrance surface and is emitted from 
the exit surface of the concentrator member; 

i 
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wherein the non-absorbing polarizer is coupled to the concentrator member and is 
positioned over the exit surface and the randomizing element is disposed between the non- 
absorbing polarizer and the concentrator member. 

Claims 36-70 (Cancelled) 

7 1 . (Previously Presented) Art apparatus comprising: 
a light emitting diode that emits light; 

a non-absorbing polarizer coupled to the light emitting diode, the non-absorbing 
polarizer transmitting light having a desired polarization orientation and reflecting light that 
does not have the desired polarization orientation; 

a randomizing element coupled to the light emitting diode and the non-absorbing 
polarizer, the randomizing element positioned to receive light emitted from light emitting 
diode and reflected from the non-absorbing polarizer, the randomizing element at least 
partially randomizes the polarization state of the light, wherein the non-absorbing polarizer 
and randomizing element are configured to preserve the overall radiance of the light 
transmitted by the non-absorbing polarizer with respect to the light emitted by the light 
emitting diode; and 

a microdisplay disposed in a path of light transmitted by the non-absorbing polarizer. 

72. (Previously Presented) The apparatus of Claim 71, wherein the microdisplay is a 
polarized microdisplay. 

73. (Previously Presented) The apparatus of Claim 71, wherein the non-absorbing 
polarizer is a wire grid polarizer. 

74. (Previously Presented) The apparatus of Claim 71 , wherein the randomizing element 
is a wavelength converting material disposed between the non- absorbing polarizer and the 
light emitting diode. I 

75. (Previously Presented) The apparatus of Claim 71, wherein the light emitting diode is 
a first light emitting diode, the apparatus further comprising: 

a second light emitting diode that emits : light; 
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a polarizing beamsplitter disposed in the path of the light emitted by the first light 
emitting diode and the light emitted by the second light emitting diode, wherein the polarizing 
beamsplitter combines the light emitted by the first light emitting diode and the light emitted 
by the second light emitting diode; 

wherein the microdisplay receives the combined light from the polarizing 
beamsplitter. 



76. (Previously Presented) The apparatus of Claim 75, further comprising: 

a second non-absorbing polarizer coupled to the second light emitting diode, the 
second non-absorbing polarizer transmitting light having a second polarization orientation 
that is orthogonal to the polarization orientation of the light transmitted by the non-absorbing 
polarizer that is coupled to the first light emitting diode, and reflecting light that does not have 
the second polarization orientation; 

a second randomizing element coupled to the second light emitting diode and the 
second non-absorbing polarizer, the second randomizing element positioned to receive light 
emitted from the second light emitting diode and the second non-absorbing polarizer, the 
second randomizing element at least partially randomizes the polarization state of the light. 
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77. (Withdrawn) The apparatus of Claim 75, wherein the polarizing beamsplitter has a 
first entrance surface, a second entrance surface and an exit surface, the first light emitting 
diode being coupled to the first entrance surface and the second light emitting diode being 
coupled to the second entrance surface, the apparatus further comprising: 

an optical element having an entrance surface coupled to the exit surface of the 
polarizing beamsplitter, the optical element having an exit surface, wherein light from the 
beamsplitter enters the optical element through the entrance surface and is emitted from the 
exit surface of the optical element; 

wherein the non-absorbing polarizer is coupled to the optical element and is positioned 
over the exit surface and the randomizing clement is disposed between the non-absorbing 
polarizer and the optical element. 

78. (Withdrawn) The apparatus of Claim 71, further comprising: ;. • 

an optical element having an entrance surface coupled to the light emitting diode and 
an exit surface through which light exits the optical element, wherein the concentrator 
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member is shaped such that light emitted from the active region is directed toward the exit 
surface; 

wherein the non-absorbing polarizer is coupled to the optical element and is positioned 
over the exit surface and the randomizing element is disposed between the non-absorbing 
polarizer and the light emitting diode. 

Claims 79-91 (Cancelled) 
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